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The effects of various manipulations to facilitate the
establishment of indigenous grasses planted into
degraded Aristida junciformis subsp. junciformis-domi-
nated grassland were investigated. Four treatments —
complete clearing, a single spring burn, applications of
Roundup®, and undisturbed (control) — were applied to
replicated plots, with half of each plot mown before
planting. Themeda triandra and Tristachya leucothrix
seedlings were planted into each plot. Post-planting
survival of the planted seedlings was uniformly high
(>80%), except in the poisoned, unmown plots where
residual herbicide appears to have significantly lowered
seedling survival (<35%). Seedling mortality over the
remainder of the growing season and through winter
was low (<10%). Seedlings planted into swards killed
with herbicide had a greater basal area and more tillers
than did those planted amongst living adult plants.
However, basal cover of the sward in the poisoned plots
a year after planting was significantly lower (<6%) than
in other treatments (14–19%). The cost of implementing
pre-planting treatments and planting the seedlings was
high and the method is labour-intensive. It is therefore
recommended that a pre-planting burn, which tem-
porarily reduces the vigour of the surrounding sward
and is economically viable, be applied before planting,
and that the cost and effectiveness of strip-planting be
investigated.
Large areas of mesic grassland in the south-eastern coastal
hinterland and mistbelt of KwaZulu-Natal have been invad-
ed by Aristida junciformis Trin et Rupr. subsp junciformis.
This species usually enchroaches once populations of
palatable perennial grasses, such as Themeda triandra
Forssk and Tristachya leucothrix K. Schum., have been
depleted or eliminated by selective grazing (Tainton 1972,
Morris and Tainton 1993). The Natal Mistbelt and ’nGongoni
grasslands have been particularly severely affected by A.
junciformis invasion (Acocks 1988) and today less than
three per cent of the Short Mistbelt Grassland remains in
pristine condition (Granger and Bredenkamp 1996). 
Invasion by A. junciformis represents a severe form of
rangeland degradation as this species is highly unpalatable,
providing limited forage only after a burn (Theron and
Booysen 1968, Venter 1968). Apart from considerably
reducing livestock carrying capacity, encroachment of A.
junciformis is often accompanied by a reduction in grass
basal cover and increased soil erosion (Johnson 1989).
Once A. junciformis has become established it is difficult to
eradicate. The relative abundance of any extant palatable
grasses (e.g. T. triandra) can be increased by resting and
burning, although this process can take more than ten years
(Morris et al. 1992). Edwards et al. (1979) achieved some
degree of control over the spread of A. junciformis by vari-
ous grazing regimes. However, Johnson (1989) noted that
no significant success in reversing the increase in A. junci-
formis dominance has been achieved by grazing or fire man-
agement alone.
Various attempts to actively seed desirable grass species
into degraded swards have resulted in limited success
(Johnson 1989, Granger 1999). Poor survivorship, germina-
tion and emergence of surface-scattered T. triandra seeds
have been attributed to high levels of innate dormancy and
to depletion of viable seeds by desiccation, fire and preda-
tion by insects, termites, rodents and birds (Booysen 1981,
Sindel et al. 1993, Everson 1994, O’Connor 1997, Granger
1999). Another disadvantage of overseeding is the wastage
of seed which occurs when seeds get caught in existing veg-
etation. Edwards (1970) noted that up to 30% of seed broad-
cast over existing veld was caught by the vegetation, thus
preventing germination. Pelleting seed with soil, compost,
lime, flour or fertiliser before sowing to reduce depletion and
increase germination increases cost and effort without sub-
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stantially enhancing seeding success (Edwards 1966,
Booysen 1981). Similarly, feeding seed mixed with maize to
cattle as a means of distributing seed (Edwards 1966) and
attempts to create ‘safe’ germination microsites for seeds by
disturbing the soil by cattle trampling prior to oversowing
(Edwards 1970) have not proved effective enough for wide-
spread application. The failure of attempts to rehabilitate
Aristida junciformis-dominated rangeland by overseeding
and sod-seeding palatable species has also been attributed
to competitive exclusion of seedlings by A. junciformis tufts
(Edwards et al. 1979).
The use of seedlings of indigenous palatable perennial
grasses, rather than their seeds, for rehabilitating degraded
grassland is a recent innovation. Granger (1999) success-
fully established populations of T. triandra and Heteropogon
contortus (L.) Roem. & Schult. in the Kamberg Nature
Reserve (KwaZulu-Natal) by planting seedlings. These
indigenous species were chosen because they are produc-
tive and palatable, and were deemed more suited to local
conditions than many exotic species (Sindel et al. 1993).
Further, it is unlikely that, once established, they would
exclude other grass and herbaceous species, unlike the
persistent monospecific stands of other species, e.g.
Eragrostis curvula (Schrad.) Nees, used to revegetate dis-
turbed areas in the uplands of KwaZulu-Natal (Granger
1999).
Plant-plant interactions, chiefly competition, structure
grasslands by influencing seedling recruitment, survival and
growth of plants (Lauenroth and Aguilera 1998). The com-
petitive advantage of extant plants over recruits is suggest-
ed to be the reason why seedling establishment in grassland
is rare (Lauenroth and Aguilera 1998, O’Connor and
Everson 1998) or completely absent without removal or dis-
turbance of existing plants (Potvin 1993). In local grass-
lands, competition from existing vegetation is the main con-
straint to the survival and growth of seedlings (O’Connor and
Everson 1998, Van Zyl 1998). Therefore, Van Zyl (1998) rec-
ommended that the canopies of adult plants need to be reg-
ularly severely reduced to allow seedlings to naturally estab-
lish. Similar treatment of the sward may be required when
planting seedlings of preferred species into degraded grass-
land to ensure their establishment.
This study investigated various methods of manipulating
Aristida junciformis-dominated swards to reduce the possi-
ble competitive influence of adult plants on planted
seedlings. Pre-planting manipulations of extant grasses
ranged from (1) complete removal of all plants, (2) killing
plants with herbicide to eliminate active competition for
resources (nutrients, water), and (3) temporary reducing the
vigour of the sward by spring burning (Tainton et al. 1977).
Half of each treated sward was mown before planting to pro-
vide a favourable light regime for seedling growth.
Survivorship and growth of seedlings during the first growing
season, and basal cover in each treatment a year later, were
measured to evaluate the success of pre-planting treat-
ments. It was hypothesised that seedlings planted into
swards manipulated in ways to reduce the competitive influ-
ence of individual plants and overall standing biomass
(Foster 2000) would survive and grow better than those
planted into untreated grassland. The relative cost and prac-
ticality of different planting methods were evaluated to pro-
vide recommendations for rehabilitation.
Materials and Methods
The study site, a four-hectare field dominated by A. junci-
formis (>30%) with lesser amounts of Trachypogon spicatus
(L. F.) Kuntze, T. triandra, T. leucothrix, Eragrostis spp. and
other grasses and forbs, was situated within Short Mistbelt
Grassland (Acocks Veld Type 45, Granger and Bredenkamp
1996) on the Cedara Agricultural Development Institute
Research Farm in KwaZulu-Natal (29°33’45” S, 30°15’08” E;
973m a.s.l.). Mean annual rainfall at Cedara is 865mm, of
which approximately 84% falls in summer (October to April).
Mean summer and winter temperatures at Cedara are
18.5°C and 4.6°C, respectively (Institute of Soil, Climate and
Water, Cedara).
The site, on a north north-west aspect, had a uniform
slope of 5° with deep (>1m), acid (KCL pH = 4.34), infertile
(5.67±1.03cmol l-1 total cations) Hutton soils (Soil Classification
Working Group 1991). The area had been grazed intensive-
ly but sporadically by cattle and other herbivores (hares,
grey duiker, common reedbuck) in the past.
Four different (whole-plot) treatments were applied to
twelve plots (30 x 30m), replicated three times in a com-
pletely randomised design:
(1) no disturbance (control);
(2) spring head-burn in early September 1998 (springburn);
(3) three applications of Roundup®, (5% concentration at ca.
50lha-1) approximately two months, one month and five
days prior to planting to kill all existing vegetation (poi-
soned); and
(4) complete clearing of the plot using a tractor-drawn
scraper followed by a rotovator to remove all vegetation
previously poisoned with Roundup® (cleared). 
Except for the cleared plots, each plot was further divided
into two sub-plots and a randomly-chosen sub-plot mown to
ca. 100mm in early December 1998 and January 1999 (just
prior to planting) with a sickle-bar mower and then raked to
remove all cut herbage. Although the competitive pressure
exerted by extant plants on seedlings was not directly
measured, nor components of competition (aboveground
competition for space and light, root competition for nutri-
ents, water) elucidated, pre-planting manipulations provided
a range of growing environments for planted seedlings: from
those with many vigorous (control) or no adult neighbours
(cleared) to those whose planted amongst grasses killed
(poisoned) or just temporarily weakened by a spring burn.
In early January 1999, approximately 13 000 T. triandra
seedling plugs, including a small but indistinguishable pro-
portion of T. leucothrix seedlings, were planted by hand into
the sub-plots, at an approximate rate of 250 plants person-1
hour -1.  A hand-held pick was used to make a shallow hole
into which each seedling was planted. Seedlings were
planted into the sward wherever a suitable-sized gap
(approximately 100–150mm) in the sward existed.
Depending on the basal cover of the original sward, between
95 and 190 seedlings were planted within the central 100m2
(10 x 10m) region of each whole plot (50m2 per sub-plot). In
the completely cleared plots, seedlings were planted at
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150mm intervals to create a density commensurate with the
total grass density of the surrounding veld. Most planted
seedlings were not watered, although those in one of the
cleared plots, planted at midday under conditions of high soil
and air temperature, were watered once to decrease wilting
which had begun to occur.
Survivorship and performance of planted seedlings over
the remaining six months of the growing season were
assessed as follows. At the end of February 1999, post-
planting survival of the planted seedlings was determined.
Up to 100 seedlings (depending on survivorship) in each
sub-plot were subsequently marked with wire pegs. Of these
seedlings, 30 were randomly selected and labelled and their
basal circumference, two height measures — the height of
the tallest leaf, and the height below which 80% of the
leaves occurred — and number of tillers (of twenty
seedlings) were recorded at the start (February, t0) and end
(June, t4) of the measuring period. Thirty seedlings, ran-
domly selected from within the marked seedlings, were sim-
ilarly measured at the end of March (t1), April (t2) and May
(t3) 1999. Seedlings that were grazed by vagrant duiker and
reedbuck were noted and no height measures were record-
ed for these individuals. The percentage survivorship of the
marked seedlings was determined at times t1, t2, t3 and t4
and in August after the most severe frosts of winter.
Basal cover of the sub-plots was determined at the height
of the second growing season (December 1999/January
2000). The mean point-plant distance and the mean diame-
ter of the tuft nearest to a number of points, systematically
located with a metal spike, were recorded to calculate the
total basal area (%) of grasses in each sub-plot (Hardy and
Tainton 1993). The number of points per sub-plot varied from
50 to 100, depending on plant density.
Analysis of variance was used to assess treatment effects
on post-planting survival and end of season survivorship. A
single error term was used in the analysis as the split plot
treatment (mowing) was not applied to all whole plots. Counts
of live plants were transformed with a double arcsine trans-
formation (Freeman and Tukey 1950) to normalise the data
and to stabilise variance for ANOVA (Zar 1996). Main and
interaction effects of whole-plot and sub-plot treatments on
the basal circumference of seedlings over time (month since
first performance analysis) were investigated using Residual
Maximum Likelihood (REML) (Genstat 1995), excluding the
cleared treatment. Repeated measures analysis was not
employed as a different random sample of tillers was meas-
ured each time. Treatment effects on seedling tiller number at
the end of the growing season (t4) were assessed using
analysis of covariance, with original tiller number (t0) as a
covariate. Due to excessive grazing of some of the plots by
vagrant antelope and lagomorphs, the height of some plants
could not be measured and no statistical analyses were per-
formed on the remaining height data. Treatment effects on
basal cover and its components (mean tuft size, mean point-
plant distance) were assessed with ANOVA.
The costs per hectare of implementing the various treat-
ments were calculated, including: (1) herbicide costs and
application rates; (2) seedling and labour costs
(TopCrop/Superlawn nursery); (3) tractor and machinery
costs (Economics Department, Cedara Agricultural
Development Institute); and (4) burning costs (Economics
Department, Cedara Agricultural Development Institute and
Ukulinga Research Farm, University of Natal,
Pietermaritzburg). All treatment costs were calculated using
costs of machinery actually used in this trial, except for the
mowing and raking which were done manually, but costed
more practically for tractor-drawn machinery.
Results
Seedling survival immediately after planting was high
(82–98%) (Figure 1), except for seedlings in the poisoned-
mown treatment which had a significantly lower (P<0.05)
post-planting survivorship of 32±29.9%. After this initial peri-
od, mean survivorship of the seedlings remained high and
fairly stable over the remainder of the growing season,
decreasing gradually towards winter (Figure 2). Survivorship
levelled off at between 96–98% of the original surviving
cohort after six months. Those seedlings in the control-
unmown plots, however, showed a sharper increase in mor-
tality during winter, when survivorship fell from 96% to 91%.
Seedlings in the poisoned-unmown treatment showed an
anomalous increase in mean survival between June and
August (Figure 2). There were, however, no significant dif-
ferences between mean survivorship of seedlings under the
different sub-plot treatments at the end of August (P=0.116).
The effects of sward manipulations on seedling perform-
ance, as indexed by changes in tuft basal circumference over
time, were highly variable (results not shown). All whole-plot
and sub-plot main effects and first and second order interac-
tions were significant (P<0.001), except for the sub-plot by
time interaction (P>0.05). This temporal inconsistency in
treatment effects is partly attributable to variable performance
patterns: seedling size in some treatments remained con-
stant (control), others increased gradually in girth after plant-
ing (e.g. poisoned), while the mean seedling circumference
appeared to decline slightly with time in certain sub-plots
(e.g. springburn). The only outstanding feature of these per-
formance data is that seedlings that survived planting in plots
where existing vegetation was removed or killed started off
larger than seedlings in other treatments and maintained this
size advantage (+60–100 mm) over the remainder of the
growing season. The mean basal diameter of seedlings in all
other treatments did not differ significantly (P>0.05) from
those in the untreated sward.
At the end of the growing season (June), treatments dif-
fered (P<0.001) in the mean number of tillers per plant. The
initial number of tillers after planting, used as a covariate,
had a highly significant influence (P<0.001) on the final num-
ber of tillers. The mean number of tillers in each sub-plot
treatment at the end of June, adjusted for the initial tiller
number, is presented in Figure 3. Seedlings in the poisoned
and cleared treatments had more tillers (P<0.05) than those
in the other treatments. Mowing did not appear to affect
tillering in the control, poisoned or springburn plots.
Seedlings in the springburn, control and poisoned-
unmown plots exhibited etiolated growth, resulting in tufts
with the tallest leaves and greatest average plant height
(Figure 4). The seedlings planted in the poisoned-mown and
cleared plots showed the least vertical growth.
By the middle of the second growing season, treated
swards differed significantly in mean tuft size (F = 6.699,
P<0.05), mean point-plant distance (F = 19.915, P<0.0001)
and overall basal cover (F = 14.945, P<0.0001). The poi-
soned plots had a particularly sparse sward with mean point-
plant distances larger than 80mm, in contrast to the dense
swards of all other treatments where the mean size of the
(bare) point-plant distance between tufts was less than 40
mm (Figure 5). The cover established by planting the
cleared plots (14.4±0.18%) was commensurate with that of
the undisturbed control (14.9±0.28%). Mean tuft diameter
was notably large in those treatments where vegetation had
been cleared (61±1.0mm) or plants poisoned then mown
(51±2.9mm) (Figure 5).
The cost of applying the different treatments to the original
sward ranged from R124ha-1 for the mowing and raking to
R4 810ha-1 for complete clearing (including initial poisoning
with Roundup®) (Table 1). However, the total cost per hectare
of applying pre-planting treatments, labour for planting and
seedlings was high, ranging from R4 082ha-1 for planting
seedlings into a mown and raked area to R61 690ha-1 for a
completely cleared sward (assuming planting density of 36
seedlings m-2), of which >85% comprised seedling costs
(R0.15 per seedling). 
Discussion
Seedling establishment and performance
On the whole, post-planting survival of T. triandra and T. leu-
cothrix seedlings planted into A. junciformis-dominated grass-
land was good, except in swards treated with herbicide and
left unmown. Grazing of newly-planted seedlings, especially
in the cleared plots, by vagrant antelopes and lagomorphs
(cattle were excluded from the site) could have contributed to
the limited post-planting mortality as some seedlings were
uprooted, presumably by herbivores, and some bare patches
were created in the cleared plots apparently by the rolling of
large grazing animals. Herbivory may therefore counteract the
advantage that seedlings acquired by growing in areas rela-
tively free of competition from the original sward species
(Bergelson 1990a). Therefore, grazing animals should as far
as possible be excluded from the planted area during the
growing season after planting to allow seedlings to establish
and build up tillers and energy reserves.
The poor post-planting survival (32%) of seedlings plant-
ed into the poisoned, unmown plots could possibly be attrib-
uted to two causes. The most likely agent of mortality was
residual herbicide still active on the original vegetation at the
time of planting which could have washed off onto the newly
planted seedlings during subsequent precipitation.
Seedlings remaining alive in the poisoned-unmown treat-
ment were generally found on the edges of the plots where
a few other plants from the original sward were unaffected
by the poison. Alternatively, standing dead material could
have increased seedling mortality by reducing light for
growth, increasing surface moisture and consequently fun-
gal infections, and providing a physical barrier to growth
(Goldberg and Werner 1983). Other studies have noted a
similar negative effect of litter and leaf mulch on grass
seedling survivorship (Bergelson 1990b, Fowler 1990, Van
Zyl 1998). Irrespective of the explanation for high mortality in
the poisoned-unmown treatment, it appears important to
remove residual dead plant material and herbicide prior to
planting to ensure seedling survival.
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Figure 2: Mean percentage survival of Themeda triandra and
Tristachya leucothrix seedlings planted into plots with different
sward treatments at Cedara Agricultural Development Institute
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Figure 1: Mean post-planting survival (±s.e.) of Themeda triandra
and Tristachya leucothrix seedlings planted into plots with different
sward treatments at Cedara Agricultural Development Institute.
Treatments with letters in common are not significantly different at
the 5% level (LSD test)
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Figure 3: Mean tiller number at the end of June of Themeda trian-
dra and Tristachya leucothrix seedlings planted into plots with dif-
ferent sward treatments at Cedara Agricultural Development
Institute. Treatments with letters in common are not significantly dif-
ferent at the 5% level (LSD test)
Figure 4: Mean height (±s.e.) in June of the tallest leaf (open bar)
and mean tuft height (below which 80% of the leaves occur) (solid
bar) of Themeda triandra and Tristachya leucothrix seedlings plant-
ed into plots with different sward treatments at Cedara Agricultural
Development Institute
Figure 5: Mean tuft diameter (a), point-plant distance (b), and basal
cover (c) of swards at Cedara Agricultural Development Institute
into which seedlings of Themeda triandra and Tristachya leucothrix
were planted after various sward treatments. SB/U = springburn-
unmown, SB/M = springburn-mown, CLEAR = cleared, CON/U =
control-unmown, CONM = control-mown, POIS/U = poisoned-
unmown, POIS/M = poisoned-mown. (±s.e. within box, 95% confi-
dence interval within range)
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In montane grassland, survivorship of seedlings of T. trian-
dra has been demonstrated to follow a Deevey Type IV sur-
vivorship curve, with a high morality in the juvenile stage and
decreasing probability of mortality over time (Everson 1994).
Similarly, in our trial, those seedlings that did not die imme-
diately after planting were able to establish and largely sur-
vive (>90%) the growing season and subsequent winter.
Winter is generally the period of greatest mortality of grass
seedlings (Samuel and Hart 1992, O’Connor and Everson
1998). For example, the mortality risk for establishing T.
triandra seedlings in montane grassland during the first win-
ter following establishment was 60%, the high rate of death
attributed to frost heave and desiccation (Everson 1994). In
our trial, deaths during winter were minimal, except in the
untreated sward where the greatest die-off occurred during
winter, and where the number of surviving seedlings
appeared to be declining generally at a faster rate than in
other treatments.
Aristida junciformis tufts are reported to strongly compete
for resources in their immediate vicinity, thereby inhibiting
seedling establishment (Van Zyl 1998) and growth of their
neighbours (Morris and Tainton 1993). Similar asymmetrical
competition between established tufts and emerging
seedlings operates in pristine montane grassland, where T.
triandra seedlings that established in grassland with few
competitors showed increased growth, vegetative reproduc-
tion and survival (Everson 1994). There is some evidence
from our trial that competition from existing vegetation does
play a role in determining the establishment success of
planted grass seedlings, and the hypothesis that competitive
relationships between established plants and seedlings can
be manipulated to favour seedling establishment is support-
ed. However the exact nature of such competition, and
mechanisms whereby it operates, have not been elucidated
in this study. Removal or poisoning of existing plants
enhanced seedling growth, resulting in bigger tufts with
more tillers than those planted into undisturbed or burnt
swards. This suggests that aboveground competition for
space and belowground competition for nutrients and water
could have operated to determine the fate and performance
of introduced plants. Aboveground biomass (which is
species and rainfall determined, and mediated by herbivory)
is positively related to the inhibition ability of extant plants
(Peart 1989, Morris and Tainton 1993, Silvertown et al.
1994). Root competition is, however, generally reported to
have a greater influence on seedling dynamics than above-
ground competition for space and light (e.g. Samuel and
Hart 1992, Peltzer et al. 1998, Van Zyl 1998). Planted
seedlings grew most vigorously in swards where root com-
petition was absent (cleared) or minimal (poisoned), sug-
gesting that belowground competition has an important influ-
ence on seedling dynamics in Mistbelt grassland. The
effects of competition for nutrient and water may, however,
be confounded with competition for light and density
dependent factors.
Plant density, rather than plant size, is the main determi-
nant of the basal cover of tufted grassland (Hardy and
Tainton 1993). Good basal cover increases water infiltration
into the soil, and consequently plant production (O’Connor
et al. 2001), and reduces surface runoff and soil erosion
(Snyman 1999). Therefore, the use of herbicides before
planting to favour seedling establishment (Masters et al.
2001) is detrimental in the long-term as it resulted in a
sparsely vegetated sward with large bare areas between
plants which could be subject to weed (and A. junciformis)
invasion and soil erosion.
Economic and practical considerations
As noted by Granger (1999), the cost of rehabilitation using
seedlings rather than seeds is high. The need for some form
of pre-planting treatment to facilitate establishment adds fur-
ther expense. Full removal of existing vegetation before
planting, although providing ideal conditions for seedling
establishment and growth, is not a practical means of reha-
bilitating degraded grassland because of the high mechani-
cal and labour inputs required. Even if planted at a lower
plant density (12–16 seedlings m-2 recommended), and with
a discount for bulk purchases of seedlings, costs for this
treatment are prohibitive. Although spring burning does not
appear to facilitate seedling growth to the extent that full
clearing or poisoning does, it is the cheapest, practical
method for preparing the sward for planting. In tallgrass
prairie, burning before planting or interseeding tallgrass
prairie is recommended to reduce excessive shading of
emerging seedlings (Packard and Mutel 1997). Following
establishment, regular burning will be required to maintain
palatable species in the sward, and such burning can favour
Table 1: Labour, time and cost of applying pre-planting and seedling planting treatments to an Aristida junciformis-dominated sward at Cedara
Agricultural Development Institute, 1999. (Data supplied by the Economics Department, Cedara)
Treatment Treatment components Number of labourers Labour hours per ha Total treatment Total cost per ha,
needed per ha cost per ha (incl. seedlings and
(incl. labour) planting labour)
(Rands) (Rands)
Poison Roundup® Variable – depends on 18.5 3 335 7 293
labour available 
Burn 8 (incl. 2 drivers) 8.0 136 4 094
Clear Roundup® 18.5 3 335
Scrape 1 (driver) 1.0 1 475 61 690
Rotovate 1 (driver) 5.5
Mow & Rake Mow 1 (driver) 1.0 124 4 082
Rake 1 (driver) 1.0
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palatable perennial grasses (such as T. triandra and H. con-
tortus) over A. junciformis in the long-term (Morris et al.
1992).
An alternative to planting an area completely with indige-
nous grass seedlings or to dispersing the planting throughout
the sward, is to plant only in strips or circles within the sward.
Concentrated planting in cleared strips or small areas
reduces herbicide, labour and seedling costs (<R3 850ha-1,
Duncan 2000), while providing monospecific nuclei for the
spread of planted species into adjacent grassland. Such
methods have been employed in the USA to restore areas of
degraded prairie (Schramm 1997). However, the rate of
spread of perennial grasses, such as T. triandra, into adja-
cent areas is reported to be slow because of low reproduc-
tive rates (Everson et al. 1985).
The cost of rehabilitating degraded grassland has to be
weighed against its value in an unrehabilitated state and
against alternative transformations. The carrying capacity of
degraded Mistbelt grassland is less than 0.2 Large Stock
Units ha-1 with a severely restricted grazing season
(Department of Agriculture 1986). On such veld profit mar-
gins for beef are 3% at most (pers. comm. Neil Whitehead,
Department of Economics, Cedara). In contrast, veld in good
condition can carry up to 2 Large Stock Units ha-1, yielding
profit margins of 10–12%. 
Johnson (1989) predicted that, if suitable methods of veld
rehabilitation were not found in the near future, much
degraded veld would be converted to commercial planta-
tions. Over 90% of Mistbelt grassland has already been
replaced by plantations (82%) or cultivated for pastures or
crops (9%) (O’Connor et al. in press). Although is it too early
at this stage to judge whether Mistbelt grassland can be
rehabilitated to a productive grassland using the methodolo-
gy reported here, the potential value of rehabilitated Mistbelt
grassland for forage and water production and biodiversity
conservation needs to be comprehensively evaluated
against costs of implementation and against the environ-
mental and economic costs and benefits of alternative land
uses, such as forestry, cropping or pasture production. 
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